Neuropeptide Y Y5-receptor activation on breast cancer cells acts as a paracrine system that stimulates VEGF expression and secretion to promote angiogenesis.
Accumulating data implicate a pathological role for sympathetic neurotransmitters like neuropeptide Y (NPY) in breast cancer progression. Our group and others reported that NPY promotes proliferation and migration in breast cancer cells, however the angiogenic potential of NPY in breast cancer is unknown. Herein we sought to determine if NPY promotes angiogenesis in vitro by increasing vascular endothelial growth factor (VEGF) expression and release from 4T1 breast cancer cells. Western blot analysis revealed that NPY treatment caused a 52 ± 14% increase in VEGF expression in the 4T1 cells compared to non-treated controls. Using selective NPY Y-receptor agonists (Y1R, Y2R and Y5R) we observed an increase in VEGF expression only when cells were treated with Y5R agonist. Congruently, using selective Y1R, Y2R, or Y5R antagonists, NPY-induced increases in VEGF expression in 4T1 cells were attenuated only under Y5R antagonism. Endothelial tube formation assays were conducted using conditioned media (CM) from NPY treated 4T1 cells. Concentration-dependent increases in number of branch points and complete endothelial networks were observed in HUVEC exposed to NPY CM. CM from Y5R agonist treated 4T1 cells caused similar increases in number of branch points and complete endothelial networks. VEGF concentration was quantified in CM (ELISA) from agonist experiments; we observed a 2-fold and 2.5-fold increase in VEGF release from NPY and Y5R agonist treated 4T1 cells respectively. Overall these data highlight a novel mechanism by which NPY may promote breast cancer progression, and further implicate a pathological role of the NPY Y5R.